Growth inhibition resulted from increased susceptibility to osmotin-induced cell death as demonstrated by measuring viable counts after 1 hr of osmotin treatment (data not shown). In galactose medium, the IC 50 for osmotin of cells overexpressing PHO36t was 3-fold lower than that of control cells transformed with the empty vector (0.2 and 0.6 M, respectively; data not shown). The same phenotype, in glucose medium, was observed for cells overexpressing the full-length PHO36 from the constitutive GPD promoter in a multicopy plasmid (data not shown). Conversely, disruption of PHO36 increased osmotin resistance ( Figure 2F ), which was estimated as a 3-fold increase in IC 50 for osmotin when compared to the wild-type strain (1.6 and 0.6 M, respectively; data not shown).
Overexpression of PHO36 in strain BWG7a increased osmotin sensitivity of spheroplasts ( Figure 1B, inset) . Conversely, spheroplasts of the ⌬pho36 mutant were more resistant to osmotin than spheroplasts of the wildtype strain ( Figure 1B ). These results show that PHO36 mediates sensitivity to osmotin at the level of the plasma membrane, unlike previously identified cell wall-medi- not shown). The discrepancy perhaps results from differences in the genetic background of strains used in each study.
GAL1-regulated cDNA expression library (Liu et al., 1992). From about 50,000 primary transformants selected in SC-
No differences were found in the sensitivity of wildtype, ⌬pho36, and PHO36-overexpressing cells to osglucose medium, a total of 12 transformants that consistently exhibited hypersensitivity to osmotin in SC-galacmotic or ionic stresses as measured by sorbitol (2 M), NaCl, KCl, or NH 4 Cl (0.75 and 1.5 M) treatments. PHO36 tose medium but displayed normal sensitivity to osmotin in glucose media were selected as putative osmotin was not required for invasive growth since deletion of PHO36 in the ⌺1278 strain (Gimeno et al., 1992) did not supersensitive clones. Plasmids carried by these transformants were isolated, reintroduced into BWG7a to abolish its ability to penetrate agar. Figure 1A) . Figure 2E ). For example, partial osmotin PHO36MH-overexpressing strain and the ⌬pho36 mutant were incubated with osmotin-Sepharose-4B. After resistance of the ⌬pho36 mutant relative to that of the ⌬ras2 mutant could be explained by functional redunextensive washing, bound proteins were dissociated, separated by SDS-PAGE, and PHO36MH was immunodancy of PHO36 with other protein(s). The hypothetical protein encoded by the YDR492w locus shares the detected with myc1-9E10 monoclonal antibodies. Two bands representing PHO36MH monomers and dimers greatest identity (44%) with PHO36. Therefore, osmotin sensitivities of strains bearing ⌬ydr492 and ⌬pho36-with apparent molecular mass of about 36 and 72 kDa, respectively, were detected in membrane fractions of ⌬ydr492 mutations were tested but were found to be indistinguishable from those of the wild-type and ⌬pho36 the PHO36MH-overexpressing strain ( Figure 4A , lanes 3-8) but were absent in membrane fractions of the strains, respectively (data not shown).
Since PHO36 has the structural features of a G pro⌬pho36 mutant ( Figure 4A, lane 2) . No bands were detected in cell extracts of a yeast strain expressing c-myc tein-coupled receptor, but mediates osmotin sensitivity, the possibility that PHO36 might act as the receptor tagged STE7, indicating that binding of recombinant Unlike typical GPCRs, the adiponectin receptors are able to induce phosphorylation of AMP kinase in C2C12 myocytes ( Figure 5C, lanes 4-8, row 1) , whereas A9, the not coupled with G proteins, although they do activate distinct signaling molecules (Yamauchi et al., 2003a) . plant homolog lacking fungicidal activity against yeast, cannot ( Figure 5C, lanes 9-11, row 1) . Phosphorylation
We found no evidence for the involvement of the yeast G␣ subunits GPA1 or GPA2 in osmotin-induced cell of AMP kinase requires expression of the adiponectin receptors AdipoR1 and AdipoR2 ( Figure 5C , rows 2 and death (data not shown). STE4 and STE18 (G␤ and G␥ subunits) are also not coupled to PHO36 ( Figure 2F ). 3). Thus, the conserved biological function of adiponectin and osmotin in C2C12 myocytes must be due to a Therefore PHO36 may either not be coupled to heterotrimeric G-proteins like the adiponectin receptors (Yacommon structure in the ␤ barrel domain (domain 1) that is involved in interaction with the adiponectin receptors. mauchi et al., 2003a) or may be coupled to the unusual the absence or presence of competitor protein (100 g) with gentle 5 mM EDTA, 2 g ml Ϫ1 aprotinin, 2 g ml Ϫ1 chymostatin, 2 g ml Ϫ1 agitation for 4 hr at room temperature. After five washes with 50 pepstatin, 1 g ml Ϫ1 leupeptin, 2 mM benzamidine, 1 mM PMSF) mM Tris.HCl (pH 7.6), 0.1% Triton X-100, the complexes were dissoand layered on top of a five step sucrose gradient (15, 28, 35, 43, ciated by incubating in sample buffer (1% SDS, 50 mM Tris.HCl and 53% w/w) in buffer A (2 ml per step). After centrifugation for 12 [pH7.6], 10% glycerol) for 30 min at room temperature and separated hr at 20,000 rpm in a Beckman SW40 rotor at 4ЊC, fractions (2 ml) by 10% SDS-PAGE. PHO36MH protein was immunodetected on were collected from top to bottom. They were diluted with three blots using myc1-9E10 monoclonal antibodies. volumes of water and centrifuged at 186,000 ϫ g for 30 min. The pellets were resuspended in 200 l of buffer (10 mM Mes.KOH, [pH 6.5], 10% glycerol, protease inhibitors as in buffer A).
